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(57) Abstract 

PROBLEM TO BE SOLVED To obtain a high quality 
active carbon in a short time without requiring any high 
temperature steam by heating a processing cylinder from 
the outside such that the inner temperature falls within 
a specified range while supplying dry steam having 
temperature within a specified range into the cylinder. 

SOLUTION: After heating a processing cylinder 18, 
combustion flows through a lead-out pipe 28A into a 
boiler 28 and exchanges heat with water from a water 
supply pipe 28B to produce steam. It is supplied, as dry 
steam of 300-500 s C, to the pipe 23 of a feed screw 22 
and jetted from a plurality of steam jet openings 30 
made in the pipe 23 into the cylinder 18. A material 20 
thrown from a throw-in port 12 is heated by the dry 
steam jetted from the openings 30 simultaneously with 
combustion gas from a combustor 26 transmitted through 
the outer circumferential wall of the cylinder 18 and 
decomposed thermally in a specified time. A high quality 
active carbon can be produced through single processing 
of an organic matter 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 in the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the carbonization art and equipment for heating the 
organic substance in the state of anoxia, and carbonizing, and relates to the carbonization art and 
equipment for using the organic substance as the high activated carbon of added value especially 
[0002] 

[Description of the Prior Art] In the case of copper and iron, the carbonization processor collected 
without oxidizing is proposed, without fusing the metal in trash in the case of aluminum, while the 
organic substance in trash, such as plastics and timber, is pyrolyzed in the condition of having made it 
not make oxygen contacting while regulation of industrial waste makes it strengthen in recent years, and 
collecting these as carbon ( fixed carbon). 

[0003] Such a carbonization processor is distilled dryly by oxygen and non-contact, or pyrolyzes 
processed material with the heat by carrying out partial combustion of the processed material with little 
air like a charcoal kiln from ancient times, and, in any [ the thing which processes processed material 
continuously or the thing which carries out batch processing, and ] case, divides it into cracked gas 
(combustible gas), fixed carbon, and an inorganic substance. 

[0004] When processed material is timber, the charcoal obtained by dry distillation is called dry 
distillation charcoal, and its quality is crude. Moreover, what was obtained by the charcoal burner has 
large utility value as usual charcoal. 

[0005] The fixed carbon from which processed material was separated for the organic substance other 
than timber, for example, synthetic resin, by the pyrolysis has large utility value as activated carbon, 
when this is porosity. 

[0006] However, in the case of industrial waste, charcoal and activated carbon are hardly generated and 
it will become mere fixed carbon. 

[0007] Moreover, about 50% of the building scrap wood of a wooden residence of woody dust can be 

used as charcoal by processing in the same carbonization furnace as a charcoal kiln 

[0008] 

[Problem(s) to be Solved by the Invention] Although the charcoal formed from building scrap wood is 

applicable to clarification of the mold of a residence, moisture prevention, ****** ? and a river etc., 

when the poisonous metal of the minute amount in good charcoal or that quality is deteriorating 

[ building scrap wood ] by fault desiccation etc. as timber for charcoal burners more as compared with 

porous activated carbon and the ashes of partial combustion, especially ashes has adhered, there is little 

utility value. Moreover, 24-36 hours is needed for carbonization, and it is inefficient. 

[0009] On the other hand, considering as porous activated carbon is known by exposing carbon, such as 

low charcoal, to about 800-degree C steam. 

[0010] However, utilization of a 800-degree C steam produces the trouble that the facility cost and 
running cost will become high too much. 

[001 1] Moreover, since it becomes two processes of the process which pyrolyzes trash etc., and the 
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process which processes the fixed carbon generated as a result of the pyrolysis with an elevated- 
temperature steam, there is a trouble that effectiveness will fall. 

[0012] This invention is made in view of the above-mentioned conventional trouble, and aims at 
offering the carbonization art and equipment of the organic substance which enabled it to use the organic 
substance as good activated carbon by one step of processings for a short time, without using a hot 
steam. 
[0013] 

[Means for Solving the Problem] This invention is based on having found out that the organic substance 
served as porous activated carbon, when this invention person maintains the processed material 
containing the organic substance in the condition of having been exposed to 300-500-degree C dry 
steam. 

[0014] Supplying 300-500-degree C dry steam in a processing cylinder, it is heated so that the inside of 
a processing cylinder may become 300-500 degrees C from the outside of a processing cylinder through 
the peripheral wall, and this approach invention attains [ while moving the processed material in a 
processing cylinder in the direction of an axis of a processing cylinder, and ] the above-mentioned object 
by the carbonization art of the organic substance which carbonizes the organic substance contained in 
processed material. 

[0015] Moreover, the combustible gas generated by the pyrolysis of said processed material is led out of 
said processing cylinder, and it is made to burn and you may make it heat the inside of a processing 
cylinder through said peripheral wall with the heat of combustion. 

[0016] Furthermore, it is good also as a part of heat source [ at least ] for dry steam generating which 
supplies the elevated-temperature gas after heating of the processing cylinder peripheral wall besides 
said processing cylinder in said processing cylinder. 

[0017] This equipment invention within the processing cylinder by which the input port of processed 
material was equipped the seal possibility of and near the shaft-orientations end, and it was equipped 
with the exhaust port of processed material near the other end, and this processing cylinder While 
generating a conveyance means to convey processed material from said input port to an exhaust port, 
and 300-500-degree C dry steam The carbonization processor of the organic substance which comes to 
have the steamy feeder which supplies this in said processing cylinder, and the external heating 
apparatus which heats a part of peripheral wall [ at least ] of said processing cylinder so that the inside of 
a processing cylinder may be maintained by 300-500 degrees C attains the above-mentioned object. 
[0018] Moreover, while using said external heating apparatus as the burner which heats the peripheral 
wall of a processing cylinder with the heat of combustion of a fuel, you may make it prepare the 
combustible-gas recovery system to which the combustible gas generated by the pyrolysis of the 
processed material within said processing cylinder is led as a fuel for said burner. 
[0019] Furthermore, said external heating apparatus has a heat insulating mould surrounding a part of 
periphery [ at least ] of said processing cylinder, and you may make it heat the peripheral wall of a 
processing cylinder by the inside of this heat insulating mould. 

[0020] Moreover, it is open for free passage in said heat insulating mould, and the elevated-temperature 
gas recovery equipment to which the elevated-temperature gas after processing cylinder heating in said 
external heating apparatus is led as a heat source of steamy generating in said steamy feeder may be 
formed. 

[0021] Furthermore, said conveyance means penetrates the interior of a processing cylinder to shaft 
orientations, and is arranged, and you may make it prepare the feed screw which turns to an exhaust port 
the processed material supplied from said input port, and conveys it again. 

[0022] Moreover, while said steamy feeder serves as the medial axis of said feed screw, you may make 
it have the steamy delivery pipe equipped with two or more steamy blowout holes suitably prepared in 
shaft orientations at spacing. 

[0023] Furthermore, said steamy feeder is attached in the periphery of said processing cylinder, has the 
outside steamy delivery pipe which supplies a steam in a processing cylinder through two or more 
breakthroughs formed in the peripheral wall of a processing cylinder, and you may make it become 
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again. 

[0024] The processing cylinder by which other equipment invention is tube-like objects arranged to the 
abbreviation horizontal direction like claim 11, and equipped the upside near the shaft-orientations end 
with the exhaust port at input port and the bottom near the other end, respectively, and shaft-orientations 
ends were closed, The feed screw which turns the processed material free and supplied [ shaft- 
orientations arrangement is carried out into this processing cylinder, and ] to the circumference of a 
medial-axis line from said input port to said exhaust port, and conveys it, The tubed heat insulating 
mould which surrounded a part of peripheral wall [ at least ] of said processing cylinder, and has been 
arranged, The burner which is attached in this heat insulating mould and blows combustion gas into the 
space of that inside and the outside of said processing cylinder, The boiler made to generate a steam 
with the combustion gas discharged from said space, It is constituted including the pipe used as the 
medial axis of said feed screw, and two or more steamy blow-off holes formed in the pipe. The steamy 
feeder which supplies the steam generated by said boiler in a processing cylinder from said steamy 
blow-off hole as 300-500-degree C dry steam, The combustible gas generated by the pyrolysis within 
said processing cylinder is collected, and the carbonization processor of the organic substance which 
comes to have the combustible-gas recovery system supplied as a fuel for said burner attains the above- 
mentioned object. 
[0025] 

[Embodiment of the Invention] The carbonization processor of the organic substance applied to the 
example of the gestalt of operation of this invention below is explained to a detail. 
[0026] The processing cylinder 18 which the carbonization processor 10 concerning this invention is a 
tube-like object arranged to the abbreviation horizontal direction, and equips the upside near the shaft- 
orientations end with an exhaust port 14 at input port 12 and the bottom near the other end, respectively 
and by which shaft-orientations ends were closed with Lids 16A and 16B, The feed screw 22 which 
turns the processed material 20 free and supplied [ is arranged in this processing cylinder 18 at shaft 
orientations, and ] to the circumference of an axis from said input port 12 to said exhaust port 14, and 
conveys it, The heat insulating mould 24 of the shape of a cylinder surrounded and arranged over all the 
shaft-orientations range except said about 12 input port of said processing cylinder 18, The burner 26 
which is attached in this heat insulating mould 24, and blows combustion gas into the annular space 25 
of that inside and the outside of said processing cylinder 18, the boiler 28 made to generate a steam with 
the combustion gas discharged by the upper part from said annular space 25, and the pipe 23 used as the 
medial axis of said feed screw 22 -- and It is constituted by this pipe 23 including two or more steamy 
blow-off holes 30 formed in shaft-orientations proper spacing. The steam generated by said boiler 28 the 
steamy feeder 32 supplied in the processing cylinder 18 from said steamy blow-off hole 30 as 300-500- 
degree C dry steam, and within said processing cylinder 18 The combustible gas generated by the 
pyrolysis is collected, and it has the combustible-gas recovery system 34 supplied as a fuel for said 
burner 26, and is constituted. 

[0027] Processed material charge equipment 36 is arranged above the input port 12 in said processing 
cylinder 18. From an upside, hopper 36A, shredding equipment 36B, crushing material installation 
hopper 36C, and input port electric shielding equipment 36D are arranged in this order, and this 
processed material charge equipment 36 crushes small the processed material 20 introduced into hopper 
36A below in fixed magnitude by shredding equipment 36B, and supplies it to said input port 12 from 
crushing material installation hopper 36C. 

[0028] It enables it to supply input port electric shielding equipment 36D in the processing cylinder 18 
from input port 12 in the processed material 20 of a constant rate by estranging up and down and driving 
by turns the shields 37A and 37B of the couple arranged free [ horizontal reciprocation ] with the 
cylinder equipments 38A and 38B, without releasing input port 12. 

[0029] Said feed screw 22 twists a plate around the periphery of the pipe 23 used as the medial axis 
spirally, and it enables it to introduce [ from said lid 16A ] the end of a pipe 23 in a pipe 23 through 
revolution joint 32A in a projection and its projection edge in the application-of-pressure steam from 
steamy supply pipe 32B at a level with the method of outside. 
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[0030] Moreover, rather than said revolution joint 32A of a pipe 23 , in the processing cylinder 18 side 
location, driven wheel 40A is attached in coaxial one, and by carrying out revolution actuation of this 
through driver 40C by motor 40B, it rotates so that the feed screw 22 may send the processed material 
20 in said exhaust port 14 direction. 

[003 1] As shown in drawing 1 , except for the range where said ******_ e d equipment 36 is connected, 
said heat insulating mould 24 encloses the outside of the processing cylinder 18 in the shape of a said 
alignment, and is arranged. 

[0032] It connects with the heat-insulating-mould 24 bottom, said burner 26 is arranged, and he is trying 
to blow combustion gas into said annular space 25 from combustion gas blowing-in opening 26A of an 
upper bed. 

[0033] Moreover, gas delivery tube 28A for leading the combustion gas from the annular space 25 to 
said boiler 28 is attached in said heat-insulating-mould 24 upside. 

[0034] With the hot combustion gas introduced from combustion gas delivery tube 28A, said boiler 28 
heats the water introduced from feed pipe 28B, generates a steam, and supplies it to said steamy supply 
pipe32B. 

[0035] This steamy supply pipe 32B is medium with said revolution joint 32A, it is piped through said 
juvenile equipment 26, a steam is further heated by that combustion gas, and the dry steam which is 
300-500 degrees C is formed. 

[0036] In drawing 1 of said processing cylinder 18, gas recovery tubing 34A in said combustible-gas 
recovery system 34 is connected to the bottom near the right end, and the upper bed section of lid 16A. 
[0037] In this gas recovery tubing 34A, he draws liquid components, such as combustible gas generated 
within the processing cylinder 18 in the case of the pyrolysis of the processed material 20, and 
pyrolignous acid, and a steam, and is trying to be led to vapor-liquid-separation equipment 34B. 
[0038] Vapor-liquid-separation equipment 34B divides into a gas and a liquid the fluid which flowed 
from gas recovery tubing 34A, and the gas (mainly combustible gas) is made to be sent into it as a fuel 
for combustion for said burner 26. 

[0039] Moreover, liquids, such as pyrolignous acid separated by vapor-liquid-separation equipment 
34B, are supplied to liquid fuel supply system 35B of a burner 26 by liquid pump 3 5 A. 
[0040] From this liquid fuel supply system 35B, liquid fuel, such as kerosene from fuel tank 35C, is 
supplied to said burner 26 by fuel pump 35D. Sign 26B of drawing 1 shows Blois for supplying the air 
for combustion to a burner 26. 

[0041] In the lower part of the exhaust port 14 in said processing cylinder 18, a cooling system 42 is 
continuously arranged with this, and he cools the activated carbon which is discharged through the 
blowdown path 14A which continues caudad from an exhaust port 14 and which was generated by the 
pyrolysis, and is trying to be discharged from a soffit. 

[0042] This cooling system 42 can be made to carry out heat exchange of the activated carbon 
discharged from the water supplied to a boiler 28 by arranging this cooling water jacket 42A in the 
middle of and an exhaust port 14 by having cooling water jacket 42 A of the shape of a cylinder of the 
direction of a vertical surrounding said blowdown path 14A. [ said feed pipe 28B ] Water is supplied to 
said feed pipe 28B by pump 44A from a feed water tank 44. 

[0043] It drives in the soffit of said cooling system 42 horizontally by cylinder equipment 46 A, and the 
shield 46 which opens and closes blowdown path 14A is formed in it. 

[0044] The sign 48 of drawing 1 is gas cleanup equipment, purifies the combustion gas introduced into 
the boiler 28 from said combustion gas delivery tube 28A, and emits it into atmospheric air. 
[0045] This gas cleanup equipment 48 is made to remove chlorine gas, dust, etc. which are contained in 
gas with the water by which comes to have 1st scrubber 48 A and 2nd scrubber 48B which have been 
arranged at the serial, and the fuel spray is carried out from each upper bed. 

[0046] Sign 48C of drawing shows Blois for emitting the gas which attracted combustion gas from the 
boiler 28 through said 1st and 2nd scrubbers 48A and 48B, and was purified from chimney-stack 48D 
into atmospheric air. 

[0047] Next, the process which carries out carbonization processing of the processed material 20 with 
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the above-mentioned carbonization processor 10 is explained. 

[0048] First, processed material is supplied from said hopper 36A, and by shredding equipment 36B, it 
crushes below in fixed magnitude, drops into crushing material installation hopper 36C, and supplies in 
the processing cylinder 18 through input port 12 from input port electric shielding equipment 36D. 
[0049] In input port electric shielding equipment 36D, the processed material 20 dropped between shield 
37A and 37B by opening and closing the cylinder equipments 38A and 38B by turns is sent in one by 
one, without input port 12 being released by atmospheric air. 

[0050] On the other hand, a burner 26 is started beforehand, burns the fuel of fuel tank 35C, blows the 
combustion gas and/or a combustion flame into the annular space 25 from combustion gas blowing-in 
opening 26 A, and heats the processing cylinder 18. 

[0051] The combustion gas which heated the processing cylinder 18 results [ from combustion gas 
delivery tube 28A ] in a boiler 28, carries out heat exchange to the water from feed pipe 28B here, and 
makes this a steam. 

[0052] The generated steam results in a burner 26 through steamy supply pipe 32B, is heated again here, 
and is supplied to the pipe 23 of the feed screw 22 through revolution joint 32A as 300-500-degree C 
dry steam. 

[0053] Therefore, dry steam is spouted by the pipe 23 in the processing cylinder 18 from the steamy exit 
cone 30 by which two or more formation was carried out. 

[0054] The processed material 20 supplied from said input port 12 moves toward an exhaust port 14 by 
driving the feed screw 22 by motor 40B in the inside of the processing cylinder 18. 
[0055] It is heated in the meantime by the dry steam spouted from the steamy blow-off hole 30, and is 
simultaneously heated also by the combustion gas of the burner 26 transmitted from the peripheral wall 
of the processing cylinder 18. Moreover, it blows off from the steamy blow-off hole 30, and with the 
heat of combustion by which the dry steam which contacted and carried out temperature lowering is also 
transmitted to the processed material 20 through the peripheral wall of the processing cylinder 18, it will 
be heated again and the inside of the processing cylinder 18 will be maintained by 300-500 degrees C. 
[0056] Thus, the pyrolysis of the processed material 20 by which the inside of the processing cylinder 
18 is conveyed towards an exhaust port 14 from input port 12 on the feed screw 22 after having been 
maintained by 300-500 degrees C is carried out by predetermined time (this carbonization processor 10 
6-9 hours), and the organic substance is separated with activated carbon, without fusing the metals 
currently become and mixed in good activated carbon, or oxidizing. 

[0057] It is cooled by carrying out heat exchange to cooling water in the location of cooling water jacket 

42A of a cooling system 42, and the activated carbon extruded from the exhaust port 14 in this condition 

is caudad discharged, whenever the shield 46 driven by cylinder equipment 46A is opened. 

[0058] The cooling water by which heat exchange was carried out to activated carbon etc. is supplied to 

a boiler 28 through feed pipe 28B like the above-mentioned by the cooling system 42. 

[0059] If the pyrolysis of the processed material 20 is carried out within said processing cylinder 18, dry 

distillation liquid, such as combustible gas as carbonization gas etc. and pyrolignous acid, will be 

generated, and these will be sent to vapor-liquid-separation equipment 34B through gas recovery tubing 

34A. 

[0060] In vapor-liquid-separation equipment 34B, combustible gas and a liquid are separated and 
combustible gas is supplied as gaseous fuel of a burner 26. 

[0061] Moreover, the separated liquid is supplied to liquid fuel supply system 35B by liquid pump 3 5 A, 
and is supplied to a burner 26 as liquid fuel by the liquid fuel from fuel tank 35C, or independent here. 
[0062] Therefore, altogether, in a burner 26, the gas and the liquid which were generated by the 
pyrolysis of the processed material 20 in the processing cylinder 18 will burn, and will be processed. 
[0063] Through the annular space 25 and combustion gas delivery tube 28 A, the above-mentioned 
combustion gas is a boiler 28, generates a steam by carrying out heat exchange to water like the above- 
mentioned, and is attracted by gas cleanup equipment 48 by Blois 48C. 

[0064] In gas cleanup equipment 48, it is in the condition which adsorbed the metal particle etc. and 
purified it with the 1st and 2nd scrubbers 48 A and 48B, and the combustion gas which passed the boiler 
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28 is emitted into atmospheric air from chimney-stack 48D. 

[0065] Therefore, neither poisonous metal nor dioxin is emitted into atmospheric air. 

[0066] Next, the carbonization processor 50 concerning the 2nd example of the gestalt of operation of 

this invention shown in drawing 2 is explained. 

[0067] This carbonization processor 50 enables it to supply 300-500-degree C dry steam in the 
processing cylinder 18 through the breakthrough 56 opened for free passage and prepared in said steamy 
blow-off hole 54 at the periphery of the steamy blow-off hole 54 which twisted the steamy supply pipe 
52 around the periphery of the processing cylinder 18 in the carbonization processor 10 of drawing 1 
spirally, and was formed in the inner circumference of this steamy supply pipe 52, and the processing 
cylinder 18. 

[0068] Since other configurations are the same also in the carbonization processor 10 of said drawing 1 , 
explanation shall be omitted by ****** which gives the same sign to the same part as drawing 1 . 
[0069] In this carbonization processor 50, since dry steam can be supplied in the processing cylinder 18 
also from the steamy blow-off hole 54 of the steamy supply pipe 52 in addition to the steamy blow-off 
hole 30 prepared in said pipe 23, while being stabilized more and maintaining the temperature in the 
processing cylinder 18, carbonization time amount can be shortened. 

[0070] Moreover, since the steamy supply pipe 52 twisted around the periphery of the processing 
cylinder 18 at this time is heated also by the combustion gas of the burner 26 blown into the annular 
space 25, it is stabilized more and can maintain the processing cylinder 18 to an elevated temperature. 
[0071] In addition, the above-mentioned carbonization equipment 10 forms and forms the steamy blow- 
off hole 30 in the pipe 23 which forms the medial axis of the feed screw 22, and although he is trying for 
the carbonization processor 50 to supply an application-of-pressure steam from the steamy supply pipe 
52 formed in the periphery of the processing cylinder 18, this invention is not limited to this and just 
supplies 300-500-degree C dry steam in the processing cylinder 1 8. 

[0072] However, when the steamy blow-off hole 30 is formed in the pipe 23 which constitutes the 
medial axis of the feed screw 22, an application-of-pressure steam can be blown upon homogeneity at 
the processed material 20. 

[0073] Moreover, although they are pyrolyzed continuously and the above-mentioned carbonization 
processors 10 and 50 form activated carbon, making each move the processed material 20 on the feed 
screw 22, they may not be limited to a feed screw and may be other conveyance means, for example, 
gravity, a pusher, etc. 

[0074] moreover, the thing by which this invention is limited to this although, as for the carbonization 
processors 10 and 50 of said drawing 1 - drawing 2 , the processing cylinder 18 is horizontally arranged 
by each « it is not — a processing cylinder — the direction of a vertical — or it inclines and you may 
make it prepare Moreover, a processing cylinder is good for the circumference of the medial-axis line 
also as a revolution being free. 
[0075] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it is one processing 
and has the outstanding effectiveness [ say / that high-speed processing can be carried out in 6 - 9 
hours ] to could use the organic substance as good activated carbon, and having required 24 - 36 hours 
conventionally. 

[Translation done ] 
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